An epidemiological study of a rural African community has been carried out in the Western Transvaal. Altogether 801 respondents over 15 years old were examined; radiographs of the hands and feet were obtained in all these individuals. Serological tests for rheumatoid factor were carried out on 516 blood samples. (2) The diagnosis of inflammatory polyarthritis was based on a modification of the Rome Criteria of 1961. Two categories were defined: 'definite' and 'probable' rheumatoid arthritis. (3) In this population inflammatory polyarthritis was much less common and much milder in its manifestations than in European and American peoples. The prevalence of 'definite' rheumatoid arthritis was 0-12 %, and of 'definite' and 'probable' rheumatoid arthritis combined, 0 87 %. Such changes as were encountered on clinical and radiological examination were invariably mild; no respondent in the entire survey had clinical features that would have been accepted in the ordinary way as those of rheumatoid arthritis. (4) The latex fixation test (LFT) was positive in 8-9 % of the sera tested; the modified LFT after inactivation of the serum at 56°C was positive in 15-1 % of cases. Similar findings in West African populations have been explained on the basis of alteration of the immune response by widespread parasitic infections. No obvious aetiological factor of this type was found in the present survey.
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Rheumatoid arthritis, once thought to be extremely rare in tropical and subtropical climates, has now been described in several African populations (Hall, 1966; Gelfand, 1969; Kanyerezi, 1969; Greenwood, 1969; Kanyerezi, Baddeley, and Kisumba, 1970; Anderson, 1971 ). However, its precise incidence and distribution in these peoples is still unknown, although casual observation suggests that there may be significant differences in the frequency of the disease and its mode ofexpression between Africans and Caucasians, and possibly even between different populations within the African group.
Until recently only one major prevalence study had been been carried out in tropical Africa-that of Muller (1970) Almost all the present inhabitants of Phokeng have been born in the village or in the surrounding district.
The economy of Phokeng is based to a large extent on remittances sent home by those working in other parts of the country. However, cattle husbandry and small-scale farming are still practised and food crops, particularly maize, are grown on tribal lands. This particular village is unusual in that it draws a substantial revenue from mining operations conducted by outside companies on land that belongs to the Tswana.
All these factors combine to make this a fairly prosperous people. The villagers are reasonably well housed and well nourished; malnutrition is uncommon though infants and children still suffer the effects of incorrect feeding, rather than underfeeding. The general health of the population is good, and tuberculosis, which was a major problem in the past, is now well controlled.
The tsetse-fly area of Botswana does not extend to Phokeng and for this reason trypanosomiasis is rare. Mosquitoes are a nuisance during the wet season but they do not carry malaria; indeed, the condition is virtually unknown throughout the Western Transvaal. Schistosomiasis is common in surrounding villages but it is not endemic in Phokeng.
Good medical services are provided at a general hospital in the nearby town of Rustenburg. The water supply comes from bore-holes scattered throughout the village. Water is pumped out manually and carried in buckets to the homes. Private bore-holes have been sunk by the more affluent villagers. The fluoride content of the drinking water varies considerably from one bore-hole to another, but in none was it more than 8 p.p.m., which is considered acceptable by the public health authorities.
Educational facilities in Phokeng are excellent by African standards. Over 95% of the children attend primary school and about 20 % complete their secondary education, the young people sometimes remaining at school past the age of 20. There are 3 primary schools and 2 secondary schools, all staffed by locally recruited teachers, many of whom are graduates of training colleges in the larger centres. Two creches cater for preschool children.
Methods
Six blocks of 60 homes were randomly chosen and a complete census was carried out in each area. The purpose of this study was carefully explained to each individual by assistants recruited in the village. At the appointed time those willing to participate were collected in groups and transported to the small hospital serving one of the nearby platinum mines.
A full clinical examination was carried out on each respondent and blood was taken from all the adults. Ultimately 1 183 individuals were examined; 801 were over 15 years of age, representing a completion rate of 85 % of this segment of the population. The survey was undertaken within a period of 8 weeks.
An attempt was made to obtain radiographs of the hands and feet in every case and of the pelvis and spine in those over 45 years old. Altogether 853 radiographs of the hands and 804 radiographs of the feet were obtained; they were examined on two separate occasions by one investigator (L.S.) and checked by two outside observers.
Serum specimens were examined for the presence of rheumatoid factor (RF) by the latex fixation test (LFT) and the human erythrocyte agglutination test (HEAT). In addition, the LFT was measured after inactivation of inhibitor by incubating the serum at 56°C. Titres of 1 in 640 or more for the LFT, and 1:32 or more for the HEAT, were regarded as positive, as these were the values obtained in less than 5 % of a standard European population.
A modification ofthe combined Rome criteria (Kellgren, Jeffrey, and Ball, 1963a) was used in assessing the presence of inactive rheumatoid arthritis. The criteria may be summarized as follows.
(i) Past history of polyarthritis.
(ii) Symmetrical deformity of peripheral joints, and especially of the metacarpophalangeal or metatarsophalangeal joints, with involvement of at least one hand or foot.
(iii) X-ray changes of rheumatoid arthritis of grade 2 or more (de Graaff, Laine, and Lawrence, 1963; Kellgren, Jeffrey, and Ball, 1963b) .
(iv) Positive serological test for rheumatoid factor. A diagnosis of 'definite' is given if three or four of these criteria are fulfilled. Furthermore, the diagnosis may be negated by any of the exclusions listed in the American Rheumatism Association's criteria of 1958 (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) .
In attempting strict application of the above criteria it was realized that a past history of polyarthritis was too unreliable to be included, and it was therefore decided that only those fulfilling the remaining criteria should be called 'definite' rheumatoid arthritis, and those fulfilling two of the criteria should be called 'probable' rheumatoid arthritis. This was motivated also by the fact that the clinical and radiographic features were invariably of mild degree.
Results
There was no case of active rheumatoid arthritis in the entire population investigated. Problems of communication and precise interprepractice this is seldom possible and the present tation lessened the value of purely subjective informainvestigation is no exception; indeed, nowhere are tion, and the comparatively detailed A.R.A. criteria the difficulties of the epidemiological method more for the diagnosis of rheumatoid arthritis, upon which apparent than in this study of a rural African com-many of the important European and American munity at a stage somewhere between emergence studies are based, could not be applied in the present from a tribal culture and assimilation into an indus-field survey. Instead, the Rome criteria were adopted, trial society. Migration of young people, and especi-with the emphasis on objective evaluation of simple ally men, tends to distort the structure of the village clinical, radiological, and serological factors. It must population towards the older age groups, with females be emphasized that the combination of a population outnumbering males by two to one.
weighted towards the older age groups and excluding group.bmj.com on April 13, 2017 -Published by http://ard.bmj.com/ Downloaded from many of the fittest young men in the village, together with the simplified diagnostic criteria, would produce a bias towards overestimation of the prevalence of chronic inflammatory polyarthritis in this population. Lawrence (1969) has remarked on the fact that previous surveys have shown little difference in the prevalence of 'definite' rheumatoid arthritis in different populations in the northern hemisphere. Estimates Nary from 0 7% in Pittsburgh, Pa., U.S.A. (Cobb, Warren, Merchant, and Thompson, 1957) , to 3 0% in Heinola, Finland (Laine, 1962) . On the other hand, the milder forms of inflammatory polyarthritis differ widely in their prevalence in different countries, estimates of 'definite' and 'probable' rheumatoid arthritis combined ranging from 270% in the Pittsburgh survey to 11-0 % in Jamaica (Lawrence, Bremner, Ball, and Burch, 1966) .
In the present survey there was only one instance of 'definite' rheumatoid arthritis, a prevalence of 0-12% in the population over 15 years. Although rheumatoid factor tests were carried out in 189 out of 426 respondents between 15 and 35 years of age, this is still a valid estimate as none of the remaining 237 individuals had either clinical polyarthritis or radiological signs of erosive arthritis. On the same basis the prevalence of 'definite' and 'probable' rheumatoid arthritis combined in those over 15 years was 0-87 %. These estimations are significantly lower than those reported in European and American populations and support the impression that rheumatoid arthritis is rare in certain African populations.
AGE AND SEX
Most previous studies have shown an increasing frequency of rheumatoid arthritis with age, the maximum prevalence usually being in the sixth or seventh decades; except in the Amerindians (Bunim, Burch, and O'Brien, 1964) women are more often affected than men.
The present survey revealed a similar age-related change in prevalence, and the one case of 'definite' rheumatoid arthritis occurred in an elderly female. Combined 'definite' and 'probable' rheumatoid arthritis, however, was four times as common in men as in women (Table III) Both Greenwood (1969) and Kanyerezi and others (1970) (Lawrence, Behrend, Bennett, Bremner, Burch, Gofton, O'Brien, and Robinson, 1966) . However, the radiological changes in the African correlated poorly with either clinical or serological abnormalities.
RHEUMATOID SERUM FACTOR
The high prevalence of seropositivity with the LFT in African populations has been commented on by a number of investigators (Valkenburg, 1963; Muller, 1970) . In the Tswana of Phokeng titres were not quite as high as those reported by Muller (1970) from two villages in Western Nigeria, but they were significantly higher than those of a standard population in the Netherlands. (Uniformity of interpretation of these results was assured by the fact that the Netherlands, Nigerian, and South African sera were tested in the same laboratory.) By contrast, low titres were recorded with the HEAT, 2-3 % of all sera tested giving positive results as compared with 200% in the Dutch population (Muller, 1970) .
The significance of these findings is uncertain, but the observations of Adler, Abramson, Goldberg, Elkan, and Ben Hador (1967) suggest that a high degree of seropositivity in Africans is largely an acquired characteristic.
It is well known that a variety of infections are associated with a positive LFT. These include leprosy (Cathcart, Williams, Ross, and Calkins, 1961; Abe, Chinone, and Hirako, 1967) , kalaazar (Houba and Allison, 1966) , trypanosomiasis (Klein and Mattern, 1965) , malaria (Greenwood, 1968) , and pulmonary tuberculosis (Singer, Plotz, Peralta, and Lyons, 1962) , as well as a number of noninfective diseases associated with immunoglobulin abnormalities (Holley, Hammack, and Douglas, 1961; Bartfeld, 1969 
